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Abstract

To evaluate the toxicity effect and metabolic effect of printing and dyeing wastewater to marine
life, the 24 h acute toxicity tests and 9 h static respiratory metabolism tests were conducted with
Ruditapes philippinarum, exposing under different concentration of methylene blue solution
which represented simulated printing and dyeing wastewater, in order to provide a reference for
the establishment of printing and dyeing wastewater discharge standards. The 24 h acute toxicity
tests showed that the lethal concentration of 50% (LCs0) was 8.56 mg/L concerning simulated
printing and dyeing wastewater to the Ruditapes philippinarum. Respiratory metabolism study
showed that the concentration of methylene blue was inversely proportional to the oxygen con-
sumption rate of Ruditapes philippinarum, while ammonia nitrogen content in the water got high-
er along with time variation, and ammonia nitrogen content increased with increasing concentra-
tion of methylene blue during the same periods in the water.

Keywords

Methylene Blue, Ruditapes philippinarum, Acute Toxicity, Metabolism

RIUEDR R KX FER R aG 7R
BH1ER

A", g, {BF!

VR TR S PO B R 5 TR B, AR TR
P ITRY 5 BB AR A e A SIS AR A R R eI, AR TR

XESIH: R, BRIHER, FOUA. B EI R KT SRR SR S M E I ] VPRSI, 2017, 4(1): 23-29.
https://doi.org/10.12677/ams.2017.41004



http://www.hanspub.org/journal/ams
https://doi.org/10.12677/ams.2017.41004
https://doi.org/10.12677/ams.2017.41004
http://www.hanspub.org

R

Email: zoeyzhou@xujc.com

Weks HiA: 201743 H3H; FHEM: 20174F3H19H; KA HM: 20174F3422H

=

A PP ED G R KO R AL I R B A S S A B E IR M, AT 98 DASER SR 4R 4F (Ruditapes  philip-
pinarum) ASZRAEY), VAR FIVRBE K B B A ORI BN L RK R I SR A #KE 0 R N SRR R
YA AT 1924 hR PESAR OUNIAT9 h Py X SRR FRUGAT B PR AR ARSI, DAY BN e BEK HE SR SR ] e £
2% . SHEETIAIRY: BBEREOKN FERRIGF24 hi)FLHBICIRELC0N8.56 mg/L. FFK
AT FUR A T P E IR S SR R A AR R R BUR L, K i rh @ & BB I 1) B R it v
1 IR0 i) B s e ) R R o ST Y YR JRE 388 T 38

XK ia
WHEE, FRRnG, StEE, REER

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

HEN 21 A PR, FREGURAED G Toll & vk, Jukh= @i~ 2 0k 90 /7 t, HEEkE &N
60% /- A5 [ 1] Bt Gu b K HE R (PR 3 0, R Mk DA A A0 B A A 338 R0 A WLAD0 TS Gl HE TsdE N\ K A
R T BRI R BAGTE, R RE T, 29 90% M TeHLIE R 30% HA HLE AR HE G
NI . JoRb K BA R 2% BHUDIREERI G . ARG R 2] XA KA AR A
ARG RS, Rt 0] 2 b J R P AR v A A iy R TR ORI SE T o H AT 2238 18 BN L B /KRR e A= )
J I RE I T TH ST TR EBEIT[3] [4].

M SR AE B G PR K TR K EARAE, B WA R G tBalf] . AR IX — R EAAAE T RN R K 2
oA WL AL D T CE B, [ P A0 s I R R W AR K AR A ) Bk B R 5 TR AT T HROE, tRAE
V. AR B EAE B WA N R B3 A RO s g AT AR OCHIE A . R BEAR AR AE R IR AR AR W Sk 1
55, WX EE 55 A [STHE U H 3 W X 7 38 I ST (Pemaeus vannamed) $WK B8 TERF F0 P R I 24 h F5E00
W 2.56 mg/L; TRIVHE[6]1HE4T T 0 H 2L WX FL 48 fi (Poecilia Reticulata) ) S B PEREG, BRAESE[7]3K
P90 F I W 6 7K 22 85] (Limnodilus hoffineisteri)ff) 24 h 2B ICIKE N 31.6 mg/L. LAk, PRI SHEE5)
Vit AT se AR AR AR BEVE ), EADUREE T S A BRAS, el T IR SR o . FE S A
Hes 2 AR E PR AR e BN ZE, — B2 BN EA[8]. A REIYL R /K BT AL 5
Xof SR TR MR A 1 WP A AR B 520 e R AR E .

BEE 43 ERGL b 1) R R RN ED G I 7Kt 55 S O A G HECRAT B 38 22, s EN 4L IR K K AR
BEPEAE W FE RIS A M e B 20 B R o ASCE I K IR A 7 A 3 0 JE R TR A A1
SRR IEAE AP E A, BE AT i a2 3 T M 0 7K A o B PR KT G 32 RS R AR, SR

DURB I R 2 R 2%



http://creativecommons.org/licenses/by/4.0/

FIAIT %

2. IEMPEHFE
2.1. SEEAARY

SEgG Af A 2R B2 TH(EUTEOH Instruments SAT6+)I &K £ . pH 4% (Sartorius PB-10)ill & S 5674 W
) pH FIRJE

IO GONFER RIGAT, BN M. (341 £0.2) em. 5EHE(2.30 £0.2) cm. IR H(8.60
+2.0) g 0 A 08 R MR REAT 0 415256, BT 200 A, SEEGFT T ELE Ve, A R ARG AKYIFE 2 he
Phide iE ML B FE R SR A A7 AT IE S 5.

SERGIRFAT 2 N T ERGAT I 2 L 7E BN RK A K AR R 3

SV /K [ Y M S R SRV K

2.2. SEWFE

2.2.1. FEEFRWF 24 MEEMEMSRSE

SEEP IR

a IRV E S ANREELRN | MXTRRAL, FANREEH B 3 M PAT4L . R WSRO s R, 7EH/N 100%4E
TORE S BRI T IR EVE A, EMEE R E, 751 E 3 mg/L. 6 mg/L. 9 mg/L. 12 mg/L £ 15 mg/L
SR

b. IE F I I 2 10 B W R I WS AR AR A TR A 100 me/L), 15 20 DIV IR AR K R ZE LR 5
ANREE . ffFH— IRPMEB (500 mL)E N SLIG I R AR 48, SRI/E/KIRN(24.7 £ 2.0)°C. pH A 8.09. #
FEN 24% 1564 N AT, FASPATAURE 10 RS RS SRR GREFWEE, JET 12 hodid AT
NANGN T BT 5K AR LR W S0 GO AR T e g, KT EUHZETMA. 24 h Jedsil, xHEG S
R A AT AT A B VS 5%, [RITEAT AE T %

2.2.2. RIS E

T 24 h SEREVEIRIESE R, 9 h PR S2A6 b I H IR L 20 ) BN 2 mg/L. 4 mg/L. 6 mg/L
A8 mg/L, [FINBEE —H A AR, (DO 2 R ATV, Z RN K98 Ak b ik,
MRYE IR AL BRI E AT AR AR R R . SERIRDK AR R A T, 2 Uh RS
XTS5 R R, SIS IR P R SRR AT R R AE ML TSR o SKERAE/KIR 25°C £ 0.5C, pH
N 7.5y BREE 24%0 1 5% A R HEAT, 43 5ITE 3 hy 6 h R 9 hiX 3 AN R BRI A RE AT I g SR 2
B, DR SEREE .

3. KBARSER
3.1. FREEXMFERIGFHSEER

B P [ 8 1E FA VUL SR T R O#S8 T 3 MoK = B 28 A B RN 7 R FE SRR AT I TR
KFEIRE : DEETKIF, 7L sMi, B BVESEIRAS o R LA 7000 22 i 005 7k T ) U5 AN F P
75 R AH RS TEVE BB 4R SO0 P B T [ ) R S e K R TS AR i OB ) SE AR = A AT
RBCTAMR . BT HETS, S50 3 1] 5] A 00 452 S s A () Ath PR BR P VR 30 AR B OB, 38 sk o SE R S Gy
ARSI, # 12h [ 24 h OSSR BBINTR 4 1,

3.2. FHERMIEERGFIBEHN RESAREFEMNFHRELE

FERE 5 R (ASTM) S H 1 /KA A SR REVE R0 B 4 ) R XTRAISETS R < 10%, A

®



J4Rr 45

Table 1. Observation records and death statistics of Ruditapes philippinarum under 12 h, 24 h
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Table 2. Comparison of acute toxicity of methylene blue on different species
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Figure 1. 24 hours of acute lethal effect of methylene blue mixed so-
lution on Ruditapes philippinarum
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Figure 2. Dissolved oxygen concentration in water samples at
different time
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Figure 3. Oxygen consumption rate of different concentration
groupsat3h,6hand 9 h
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Figure 4. The content of ammonia nitrogen in different concen-
tration groups under 3 h, 6 h and 9 h, respectively
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